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Process variation estimation utilizing a retention characteristics of FlipFlop circut

Shinichi Nishizawa, Takuma Konno and Kazuhito Ito

Faculty of Engineering, Saitama University

Abstract

Transistors performance monitoring technique is required for both the process condition monitoring and the

transistors performance degradation monitoring. Critical path monitor or replica circuits are one solution for the

performance monitoring technique, however these circuit monitors the delay characteristics of circuit therefore it is

difficult to separate the PMOS performance variation and NMOS performance variation from a measured delay

characteristics. We propose to utilize a retention characteristics of Filp-Flop circuit since the retention characteristics

is highly sensitive to the imbalance of the PMOS transistor performance and NMOS transistor performance.
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O 1: Threshold voltage variation estimation result.
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